Salinity is a major abiotic stress reducing the yield of a wide variety of crops all over the world. One screening study was performed in order to determine the genotypical differences of 31 melon (Cucumis melo L.) genotypes for salt stress. Seeds were germinated in a mixture of peat:perlite of 2:1 ratio. After 21 days of sowing, seedlings were transferred to plastic pots containing a mixture of peat:perlite of 2:1 ratio. Two weeks later, salt treatment started and NaCl concentration was increased by increments of 50 mM per day until a final concentration of 200 mM was achieved. Stress responses of the melon genotypes were evaluated in early plant development stage (55-day-old plants). Genotypes were classified according to the severity of leaf damage symptoms by using a 1-5 symptoms scores. Dry shoot weight, dry root weight, leaf number, leaf area, plant height, stem diameter, relative water content, membrane injury index, and the shoot concentrations of Na, K, Ca and Cl were also investigated. In conclusion, the melon genotypes showed large variation in their response to salt tolerance. Reliable and effective screening parameters for determination of salt tolerance level of the melon genotypes were discussed.
INTRODUCTION
Agricultural productivity in arid and semi-arid regions of the world are under the threat of multiple abiotic stresses mainly drought and salinity. Salinity is a major abiotic stress reducing the yield of a wide variety of crops in these regions (Kaya et al., 2007) . Most of the agricultural crops are susceptible and cannot survive under conditions of high salinity or their growth is hindered with decreased yields (Dasgan and Koc, 2009 ). The saline growth medium causes many adverse effects on plant growth, which are due to a low osmotic potential of soil solution (osmotic stress), specific ion effects (salt stress), nutritional imbalances, or a combination of these factors. All these factors have an adverse effect on plant growth and development at physiological and biochemical levels. In order to asses the tolerance of plants to salinity stress, growth or survival of the plant is measured because it integrates the up or down regulation of many physiological mechanisms occurring within the plant (Asraf, 2004) .
Plants, even the genotypes in the same species, can differ markedly in their responses to salt tolerance (Dasgan et al., 2002; Dasgan and Koc, 2009) . The first reaction is reduction of shoot growth. Plants growing under saline conditions have lower growth rates, with a dwarf structure, and their leaves are mostly small, with a dark green color (Greenway and Munns, 1980; Franco et al., 1993; Kusvuran et al., 2007a) . Sodium is the predominant soluble cation in many of the soils of arid and semi-arid areas. However, most plants are very sensitive to high Na concentrations (Kaya et al., 2007) . High salt concentrations in the external solution of plants cells cause several deleterious effects. Ionic imbalance is the first consequence of salt stress. An increased concentration of Na and Cl under salt (NaCl) stress is deleterious to several cellular systems. It has been demonstrated that, under salinity, not only the homeostasis of Na and Cl but also of Ca and K ions are disturbed (Borsani et al., 2003; Xue and Liu, 2008) . Under salt stress, plants maintain high concentrations of K and low concentrations of Na in cytosol. They conduct this by regulating the expression and activity of K and Na transporters and of H 778 pumps that generate the driving force for ion transport. There is a negative relationship between Na and K concentration in roots and leaves of many plants. The selective uptake of K as opposed to Na is considered to be one of the important physiological mechanisms contributing to salt tolerance in many plant species (Ahmadi et al., 2009) .
Melon is an important crop in arid and semi-arid regions with salinity problems (Botia et al., 2005) . In general, despite the fact that melon is known to be moderately tolerant to salinity, it has been reported that salt tolerance in melons is dependent on the cultivars and there are sensitive cultivars as well as tolerant ones (Kusvuran et al., 2007b) .
The aim of this research is to identify differences in salt tolerance of melon genotypes by using some plant growth parameters and degree of ion accumulation.
MATERIAL AND METHODS
In this study, 31 melon genotypes were used to determine their genotypical differences in response to salt tolerance (Table 1) . Seeds were germinated in a mixture of peat:perlite of 2:1 ratio. After 16 days of sowing, the seedlings were transferred to the plastic pots containing 2 L of the same mixture of peat:perlite. Three plants were grown in per pots. Two treatments, salt stress and control, were performed by 4 replications and 4 plants in each replicate. Two weeks after the transplanting, salt treatment has been started and NaCl concentration was increased by the increments of 50 mM per day until a final concentration of 200 mM was achieved. The melon plants were subject to 200 mM NaCl for 21 days. Control plants were maintained for the same period of time on the non-salinized medium. On day 55, the melon plants were classified for their salt tolerance according to the severity of leaf damage symptoms by using a 1-5 symptoms score (Kusvuran et al., 2007a; Dasgan et al., 2002) . Responses of the melon genotypes to salt stress were evaluated using some plant growth parameters such as shoot dry weight, root dry weight, leaf number, leaf area, plant height and plant stem diameter (Kusvuran, 2010) . Relative water content (RWC) (Sanchez et al., 2004) , membrane injury index (MII) in leaf (Türkan et al., 2005) , and ion concentrations in shoot such as Na, K and Ca (Dasgan and Koc, 2009) were also studied. The data were statistically analyzed using the SAS programme.
RESULTS
The melon genotypes showed a large variation in tolerance to salt stress. As classified leaf damage symptoms, the most tolerant four genotypes were CU 159, CU 99, CU 196 and CU 94 with scores of 1.00, 1.25, 1.25 and 1.50, respectively (Table 1) . Many of the genotypes were moderately affected by the salt treatment.
Salt stress significantly decreased shoot and root weights of the melon genotypes in comparison to their control without salt (Table 2) . Tolerant genotypes protected their growth performances under saline stress. 200 mM NaCl stress significantly reduced shoot and root growth of the melons. While the genotypes CU 25, CU 52, CU 2, CU 40 and CU 252 had high reductions in their shoot and root dry weights, CU 179, CU 196, CU 280, CU 99 and CU 159 had relatively low reductions in their shoot dry weights. According to the results the shoot growth was detrimentally affected by salt stress compared to the root growth. Shoot dry weight of the genotypes changed between 1.48 and 2.36 g plant -1 (Table 2 ) and the root dry weights were 0.20-0.44 g plant -1 (Table 2) . Plant height and stem diameter of the melon genotypes grown with NaCl were reduced. The genotypes CU40, CU 252 and CU 100 had low values and the genotypes CU 159, CU 196 and CU 280 relatively protected their plant heights and stem diameters. The leaf number and leaf area of the melon genotypes were significantly affected. The leaf number and area of the genotypes CU196, CU 179 and CU 159 were found to be higher than those of the genotypes CU 40, CU 100 and CU 252 in saline conditions.
The results obtained from this experiment show that high salinity reduced RWC of the leaves. However, RWC in the leaves of CU 99 and CU 196 decreased less (8.9 and 7.1% respectively) than that of the genotypes CU 40 and CU 31 (49 and 35%, respectively).
After 21 days in 200 mM NaCl treatment, MII of the leaves was increased up to 63% in the genotypes of CU 40, CU 208 and CU 231 while MII of the genotypes of CU 375 and CU 130 was approximately 11%.
When saline application was done, there was Na ion increasing in the leaves and roots of all melon genotypes in this study (Table 3) . Shoot Na concentration of the genotypes showed a wide range of variability from 2.17-6.87% in the saline conditions. Sodium in the root of the melon plants was less than that of the shoots (1.57-3.56%).
Although all of the melon genotypes decreased for their K content in salt treatment, significant differences were determined among the genotypes for K contents.
200 mM NaCl application caused a significant reduction in Ca concentration in the shoot and root of the melon plants. There was 8 to 40% reduction in shoot Ca concentration of the salt stressed melons compared to their control plants. Calcium in the roots of the saline plants reduced 16 to 65% in comparison to their control plants.
Melon genotypes under the salt stress accumulated higher Cl levels in shoots and roots than those maintained in control groups. In salt stress melons, in average there was 1196% increase in the shoot Cl concentration in comparison to the control plants. However root Cl concentration under salinity increased 212% in comparison to the control plants. That was less than shoot Cl increasing under the salt stress.
DISCUSSION
Salinity stress, shoot dry weight, root dry weight, leaf number, leaf area, plant height and stem diameter decreased in all of the melon genotypes. Salt tolerant melons protected their biomass growth. While some genotypes are affected less and grow equally with control plants and cause no inhibition effects in saline growth. This is in accordance with the previous reports in melon, eggplant, bean and tomato (Kusvuran et al., 2007a; Yasar et al., 2006; Kaya et al., 2007; Dasgan and Koc, 2009 ). The general effects of salinity on plant growth reported that reducing the plant growth with smaller leaves, shorter stature, and sometimes fewer leaves, roots are also reduced in length and mass (Shannon and Grieve, 1999) .
The leaves of melon genotypes under salt stress were inhibited for RWC. The decrease in RWC indicated a loss of turgor that resulted in limited water availability for expansion. The conservation of high RWC is usually well correlated with biomass production (Kaya et al., 2007; Sanchez et al., 2003) .
With less than 200 mM salt treatment MII was increased. However, MII of the salt tolerant melons was less than the salt sensitive ones. Salt tolerant plants in the cellular level are often able to maintain stomata open at severe water deficits. This allows a net CO 2 uptake those photosynthetic mechanisms are resistant to water shortage. These genotypes are also those that present the lowest membrane injury index (Franço et al., 2000; Kaya et al., 2007) .
Salt treatment increased Na concentration in all of the melon genotypes. It has been understood that one of the most important reasons of the reduction in growth in different melon genotypes is the Na ion concentration accumulated more than necessary at a toxic level in the plant body. Salt tolerant plants generally exclude Na in their shoot and root to prevent Na toxicity, it has been found that in general there was more saline tolerance in genotypes taking less Na ion. The accumulation of ions in the plant is believed to reduce the requirement for increased wall extensibility that might otherwise be required to maintain positive growth and turgor at low soil water potentials (Kusvuran et al., 2007c; Dasgan and Koc, 2009) .
After saline application, there has been an increase in the Cl ion amount in all genotypes. It is generally known that salt tolerant plants differ from salt sensitive ones in having a low rate of Na and Cl transport to leaves, and the ability to compartmentalize these ions in vacuoles to prevent their build up in cytoplasm or cell walls and thus avoid salt toxicity (Hameed and Asraf, 2008; Kusvuran et al., 2007c) . The increased Cl and Na concentrations in leaves, in addition to reducing whole leaf assimilation, also reduce leaf expansion with a subsequent decline in leaf area (Del Amor et al., 2000) .
Shoot and root K and Ca contents decreased in the salt conditions. However, salt tolerant genotypes decreased less than salt sensitive genotypes. Higher uptake and accumulation of K in the presence of sodium chloride is regarded as a better salt tolerance that K plays important roles to stomal aperture and osmoregulation (Dasgan and Koc, 2009) .
The salt tolerant melon genotypes retained the highest Ca content compared to salt sensitive ones. The maintenance of calcium acquisition and transporter under salt stress is an important determinant of salinity tolerance (Dasgan et al., 2002) .
In conclusion, the present study on the salt tolerance of melon genotypes showed marked variation in their sensitivity to salt tolerance. Our study has concluded that the scoring severity of leaf symptoms, shoot dry weight, root dry weight, leaf area, RWC, MII, and sodium ion amount in plant leaves and roots are the most enlightening feature in determining tolerance to salinity. The present study also indicated that salt tolerance genotypes have more take K and Ca ions selectively than salt sensitive ones. methods in order to determine of tolerance of salt stress in the melon (Cucumis melo L. 
